parde de de de de Ao de Ao Ao Ao e Ae e e Ao e e A Ae e e A e A U U U O Or Ur Ov dv dv dv dv de de de Ao 1o e e dr Or O de de de Ae Ae e e Or

) 4

1 AR T[e
A Q:"
Vi | =0

Publishing Skills...

gl gftnticles

(e-Magazine for Agricultural Articles)

Volume: 06, Issue: 03 (MAY-JUNE, 2026)
Available online at http://www.agriarticles.com
°Agri Articles, ISSN: 2582-9882

Excessive Use of Chemical Fertilizers: A Threat to Soil,

Crops and Human Health
"M. K. Rathwa', B. C. Patel* and S. D. Ninama?
!Assistant Research Scientist, Agri. Research Station, SDAU, Ladol, Gujarat, India
?Assistant Research Scientist, Cotton Research Station, SDAU, Talod, Gujarat, India
Corresponding Author’s email: mayurrathwa553@gmail.com

he Green Revolution brought a major transformation in agriculture by increasing food

production using high-yielding crop varieties, irrigation and chemical fertilizers.
Chemical fertilizers such as nitrogen (N), phosphorus (P) and potassium (K) became essential
tools for improving crop growth and achieving higher yields. Farmers across the world began
using fertilizers extensively to meet the rising food demand of the rapidly growing
population. Although chemical fertilizers have contributed significantly to agricultural
development, their excessive and indiscriminate use has become a major concern in recent
years.

In many agricultural areas, farmers often apply fertilizers in higher quantities than
recommended, believing that more fertilizer will result in more production. However,
continuous and unbalanced fertilizer use can create serious problems for soil, crops, the
environment and human health. Excessive use of fertilizers not only reduces their efficiency
but also damages the natural fertility and biological balance of the soil. Over time, soil
becomes hard, less productive and deficient in essential micronutrients. Beneficial
microorganisms and earthworms, which are important for maintaining healthy soil, are
negatively affected by heavy chemical application.

The harmful effects are not limited to soil alone. Crops grown under excessive
fertilizer conditions may show abnormal vegetative growth, weak stems, poor grain or fruit
quality and increased susceptibility to pests and diseases. Fruits and vegetables may lose their
natural taste, nutritional value and storage quality. In many cases, farmers are forced to use
additional pesticides to control pest outbreaks caused by excessive nitrogen application,
thereby increasing cultivation costs and environmental risks.

Another major concern associated with excessive fertilizer use is environmental
pollution. Large amounts of unused fertilizers are washed away by rainwater or irrigation and
enter rivers, lakes and groundwater. Nitrogen fertilizers, especially nitrates, contaminate
drinking water and create health hazards for humans and animals. Fertilizer runoff also
causes eutrophication in water bodies, leading to excessive growth of algae, depletion of
oxygen and death of aquatic organisms. Furthermore, nitrogen fertilizers release greenhouse
gases such as nitrous oxide, which contribute to global warming and climate change.

Human health is also directly and indirectly affected by the overuse of chemical
fertilizers. High nitrate levels in drinking water can cause serious health problems such as
methemoglobinemia or “Blue Baby Syndrome” in infants. Long-term consumption of nitrate-
contaminated food and water may also increase the risk of cancer and other chronic diseases.
Some fertilizers contain heavy metals that accumulate in soil and crops, eventually entering
the food chain and affecting human health.

Considering these serious consequences, there is an urgent need to promote balanced
and scientific fertilizer management. Sustainable agricultural practices such as soil testing,
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integrated nutrient management, organic manure application and precision farming can help
reduce the harmful effects of excessive fertilizer use. Proper awareness among farmers
regarding recommended fertilizer doses and environmentally safe farming practices is
essential for protecting soil fertility, crop productivity, environmental quality and human
health for future generations.

Harmful Effects on Soil Health

Soil is a living system containing minerals, organic matter, microorganisms and moisture.
Excessive chemical fertilizer use gradually destroys this natural balance. One of the major
problems is the decline in soil fertility. Continuous application of only chemical fertilizers
without adding organic matter reduces soil organic carbon. Soil becomes hard, compact and
less productive over time. Farmers may initially observe high yields, but after several years
productivity starts declining. Another serious issue is soil acidity and salinity. Excessive
nitrogen fertilizers increase soil acidity, while repeated fertilizer application in irrigated
regions leads to salt accumulation. Acidic and saline soils reduce nutrient availability and
hinder root growth. Beneficial soil microorganisms and earthworms are also affected. These
organisms help in decomposition, nutrient cycling and maintaining soil structure. Excessive
chemical inputs reduce microbial activity and disturb soil ecology. Nutrient imbalance is
another common problem. Many farmers focus mainly on nitrogen fertilizers like urea while
ignoring micronutrients such as zinc, sulfur, iron and boron. This imbalance leads to nutrient
deficiencies in crops and declining soil health.

Negative Effects on Crops

Although fertilizers promote plant growth, excessive application can negatively affect crop
development and quality. Overuse of nitrogen causes excessive vegetative growth, producing
lush green leaves but weak stems and poor grain formation. Crops become more prone to
lodging, especially in cereals like rice and wheat. Crop quality also deteriorates. Fruits and
vegetables may lose taste, sweetness and nutritional value. Excess fertilization often results in
watery vegetables and poor storage quality. High nitrogen levels make plants more attractive
to pests and diseases. Soft and succulent plant tissues become ideal for insect attack and
fungal infections. Farmers then use more pesticides, increasing production costs and
environmental risks. In some cases, direct application of excessive fertilizers near plant roots
causes fertilizer burn. Seedlings may wilt, leaves may scorch and plant growth may stop
completely.

Environmental Pollution

Excess fertilizers not absorbed by crops are washed away through runoff or seep deep into
the soil. This causes serious environmental pollution. Nitrogen fertilizers contaminate
groundwater with nitrates. Drinking nitrate-contaminated water is harmful to humans and
animals. Fertilizer runoff into ponds, lakes and rivers causes eutrophication, a condition
where excessive nutrients stimulate rapid algae growth. This reduces oxygen levels in water
bodies and kills fish and aquatic organisms. Chemical fertilizers also contribute to climate
change. Nitrogen fertilizers release nitrous oxide gas, which is a powerful greenhouse gas
responsible for global warming.

Harmful Effects on Human Health

The excessive use of chemical fertilizers indirectly affects human health through
contaminated food and water. High nitrate levels in drinking water may cause “Blue Baby
Syndrome” in infants, reducing the oxygen-carrying capacity of blood. Long-term
consumption of nitrate-contaminated food and water may also increase cancer risk. Some
phosphate fertilizers contain harmful heavy metals like cadmium and arsenic. These toxic
substances accumulate in soil and enter the food chain through crops. Continuous exposure
may lead to kidney damage, bone disorders and nervous system problems. Leafy vegetables
such as spinach, lettuce and fenugreek often accumulate high nitrate levels when excessive
nitrogen fertilizers are applied.
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Economic Burden on Farmers

Many farmers believe that applying more fertilizer will always increase production.
However, beyond the optimum level, additional fertilizer does not significantly increase
yield. Instead, it raises cultivation costs and reduces fertilizer efficiency. Farmers spend more
money on fertilizers, irrigation and pesticides while profit margins decline. In the long term,
degraded soil demands even higher fertilizer doses to maintain the same yield, creating a
harmful cycle.

Sustainable Solutions

To protect soil, crops and human health, balanced and scientific fertilizer management is
essential. Farmers should adopt soil testing before fertilizer application. Soil test-based
recommendations help provide nutrients according to crop needs. Integrated Nutrient
Management (INM) should be encouraged. Combining chemical fertilizers with farmyard
manure, compost, green manure and biofertilizers improves soil fertility and sustainability.
Balanced fertilization with proper N:P:K ratio and micronutrients is necessary. Split
application of nitrogen fertilizers increases nutrient use efficiency and reduces losses. Natural
farming practices, organic farming practices, crop rotation and residue incorporation also
help maintain soil health naturally. Modern technologies such as drip fertigation and
precision farming can further reduce excessive fertilizer use and environmental pollution.

Conclusion

Chemical fertilizers are important for agricultural productivity, but their excessive and
unscientific use poses serious threats to soil health, crop quality, environmental safety and
human well-being. Sustainable agriculture can only be achieved through balanced nutrient
management and responsible farming practices. Healthy soil is the foundation of healthy
crops and a healthy society. Therefore, farmers, scientists and policymakers must work
together to promote judicious fertilizer use for the benefit of present and future generations.
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